Integrative effect of defective interfering RNA accumulation and helper virus attenuation is responsible for the persistent infection of Japanese encephalitis virus in BHK-21 cells.
Persistence of RNA viruses is often, but not always, associated with the production of defective interfering (DI) particles. To investigate possible roles of DI particles and helper viruses in RNA virus persistence, persistent infection with Japanese encephalitis virus (JEV) was established in baby hamster kidney (BHK-21) cells. At the 6th and 7th serial undiluted passages of JEV on BHK-21 cells, viral persistence was established spontaneously with DI RNA generation. Seven cell clones exhibiting persistent infection were obtained from the initial BHK-21 cell batches exhibiting JEV persistence, and maintained for over 400 days. Most cell clones produced infectious particles (10(1) -10(5) PFU/ml) continuously, expressed viral proteins, and resisted homologous superinfection. Two helper viruses, chvBS6-3 and chvBS7-1, were isolated from two of the seven cell clones, and characterized to investigate their roles in JEV persistence. While chvBS6-3 was restored to its full cytopathicity in the absence of DI RNA, chvBS7-1 exhibited almost no cytopathicity, regardless of DI RNA co-replication. Attenuation of chvBS7-1 did not appear to be due to inadequate adsorption or genome replication, but due to inefficient egress of the assembled progeny virions, suggesting altered helper virus emergence during JEV persistence in BHK-21 cells. These observations suggest that at least two mechanisms are involved in JEV persistence; a DI RNA-dependent mechanism, where DI RNA co-replication nullifies the helper virus's cytopathicity, or a DI RNA-independent mechanism, where the helper virus is self-attenuated. This study provides a useful in vitro tool for understanding the mechanisms underlying RNA virus persistent infections.